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Abstract/Synopsis
Silica aerogels are a class of extremely low density (0.004 - 0.500 g/cm3) materials characterized by an open cross-linked silica network with particles usually < 10 nm and pore size usually < 50 nm in diameter. They possess a wide variety of exceptional properties such as low thermal conductivity (0.017-0.05 W/mK), high porosity (80-99.8%), high optical transmission (90%) in the visible region, low dielectric constant (1.0-2.0), low refractive index (~1.05), low sound velocity (100 m/s) and large inner surface area (500-1200 m2/g). Owing to these amazing properties, aerogels have a striking number of applications in various fields such as catalysis, acoustic and thermal insulation, filtration, windows, particle detectors, space technology and electronics. Recent developments have shown the great potential in the ambient pressure drying as an alternative method to supercritical drying employing sodium silicate (Na2SiO3) as a purely inorganic precursor. The limits of ion-exchange method to remove sodium salt in the preparation of silica aerogels is replaced by the simple washing and shaking (in water) methods. Study of different catalysts on the structural and physico-chemical properties of final aerogels have been carried out. The study of the synthesis of low cost sodium silicate based doped aerogels with reduced processing period via the ambient pressure drying by employing shaking were studied. The strength and thermal insulation property of silica aerogels were improved by doping with TiO2 powder. The superhydrophobic (152o) aerogels with low granular bulk density (0.047 g/cc), low thermal conductivity (0.057 W/mK) and high surface area (638 m2/g) were obtained for the molar ratio of Na2SiO3:H2O:TiO2:Citric acid:TMCS at 1:146.67:6X10-5:0.54:9.46 respectively by shaking the gels in the presence of water at a speed of 150 RPM for 4 h. The thermal stability of these aerogels was found to be up to a temperature of around 435oC. The processing period of these aerogels was reduced from 4 days to 2 days.


